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(54) Vehicle radial tire 

(57) A vehicle tire (1) wherein each bead portion 
(1a) is defined by a metal bead-bead filler assembly 
(10), and by a portion (6, 7, 8) of a reinforced body ply 
(4) outwardly covered by a layer (13) of elastomeric 
material and folded in a U about the assembly (10); and 
wherein the bead filler (12) is a composite filler defined 
by a triangular filler element (21) located radially out- 
wards of the bead (1 1), by an apex layer (22) with a high 
modulus of elasticity and partially interposed between 
an apex of the triangular filler element (21) and an inner 
intermediate portion (6) of the reinforced body ply (4), 
and by a further apex layer (23) reinforced internally and 
partially interposed between the apex of the triangular 
filler element (21) and an outer upturned portion (7) of 
the reinforced body ply (4). 
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Description 

The present invention relates to a vehicle radial tire. 

Vehicle radial tires normally present, along the 
inner periphery, two metal beads, each of which is fitted s 
along its outer periphery with a filler of elastomeric 
material, normally in the form of a substantially triangu- 
lar-section wing. Each bead and respective filler are 
covered with a respective upturned U-shaped lateral 
portion of a body ply, the upturned end portion of which io 
joins the outer surface of the central portion of the body 
ply over the outer end of the filler. The surface, facing 
inwards of the tire, of the assembly so formed is nor- 
mally covered with an innerliner; the surface of the 
assembly facing outwards of the tire is normally covered is 
with an abrasion strip; and the innerliner and abrasion 
strip are integral with each other and folded about the 
respective said lateral portion of the body ply. 

As is known, the main function of the fillers, which 
are normally made of elastomeric material with a high so 
modulus of elasticity and a Shore hardness of 85-95°, is 
to ensure the lateral stability of the tire by defining, 
inside the tire, a leaf spring element for smoothing the 
passage, elastically speaking, between the relatively 
rigid beads and the relatively flexible lateral walls. In 25 
other words, the main function of the fillers is to achieve 
a high "steering capability" of the tire, i.e. ensure that, in 
use. the tire responds to external stress with no unex- 
pected deformation. 

The steering capability of known tires is normally 30 
enhanced by increasing the rigidity of the filler material 
and/or by using fillers as high as possible to increase 
their mass. 

Both solutions present drawbacks. On the one 
hand, excessively rigid fillers reduce the fatigue resist- 35 
ance of the tires, while, on the other, increasing the 
height and mass of the fillers makes them difficult to 
handle, impairs the shape stability of the fillers, and 
results in an undesired increase in the weight of the 
tires. 40 

It is an object of the present invention to provide a 
radial tire of such a structure as to enable straightfor- 
ward manufacture, while at the same time enhancing 
the steering capability and reducing the weight of the 
tire as compared with known tires of the same type. 45 

According to the present invention, there is pro- 
vided a vehicle radial tire, the tire being of the type com- 
prising two bead portions, each in turn comprising a 
metal bead-bead filler assembly; and a reinforced body 
ply folded into a U about said assembly and comprising so 
an inner intermediate portion and an outer upturned 
portion; said bead filler comprising a triangular filler ele- 
ment located radially outwards of the respective said 
bead; and being characterized in that said bead filler is 
a composite ffller, and also comprises an apex inner ss 
layer, preferably a layer of substantially constant thick- 
ness defined by a calendered liner, presenting a rela- 
tively high modulus of elasticity; said inner layer being 
partially interposed between an apex of the triangular 



filler element and said inner intermediate portion of the 
reinforced body ply. 

According to a preferred embodiment of the present 
invention, said bead filler also comprises a reinforced 
apex outer layer, preferably an internally reinforced layer 
of substantially constant thickness, which is partially 
interposed between an apex of the triangular filler ele- 
ment and said outer upturned portion of the reinforced 
body ply. 

In the above preferred embodiment, said inner layer 
preferably forms an elastic cushion for supporting and 
connecting an end of said outer layer to said inner inter- 
mediate portion of the reinforced body ply. 

For this purpose, said inner layer preferably com- 
prises a first end portion interposed between the apex 
of the triangular filler element and said inner intermedi- 
ate portion of the reinforced body ply; an intermediate 
portion interposed between said outer layer and said 
inner intermediate portion of the reinforced body ply; 
and a second end portion interposed between said 
outer upturned portion and said inner intermediate por- 
tion of the reinforced body ply. 

A non-limiting embodiment of the present invention 
will be described by way of example with reference to 
the accompanying drawings, in which: 

Figure 1 shows a schematic, partially exploded 
cross section of a preferred embodiment of the tire 
according to the present invention; 
Figure 2 shows a schematic spreadout view of a 
portion of the Figure 1 tire at one stage of construc- 
tion. 

Number 1 in Figure 1 indicates a vehicle tire com- 
prising an inner toroidal carcass 2 and an outer annular 
assembly indicated as a whole by 3. 

Carcass 2 comprises a substantially toroidal rein- 
forced body ply 4, in turn comprising a substantially 
cylindrical inner central portion 5 located inside annular 
assembly 3, two annular inner intermediate portions 6 
(only one shown) located on either side of and integral 
with central portion 5, and two annular outer upturned 
portions 7 (only one shown), each of which is made 
integral with respective intermediate portion 6 by means 
of a curved portion 8. 

A free edge of each upturned portion 7 is placed 
directly contacting a portion of respective intermediate 
portion 6, so as to define, with intermediate portion 6 
and respective curved portion 8, a substantially closed 
annular chamber 9 housing an assembly 10 defined by 
a metal bead 1 1 and by a bead filler 12 extending radi- 
ally outwards from bead 1 1 . 

Carcass 2 also comprises an innerliner 13 covering 
portions 5, 6 and 8 of body ply 4; two abrasion strips 1 4 
(only one shown) located on either side of innerliner 13 
and each surrounding a respective curved portion 8; 
and two sidewalls 15 (only one shown), each located 
outwards of respective abrasion strip 14. 

Each upturned portion 7, together with respective 
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intermediate portion 6, respective curved portion 8, 
respective abrasion strip 14, respective sidewall 15 and 
respective assembly 10, defines a respective bead por- 
tion 1a of tire 1. 

As shown in Figure 1, annular assembly 3 com- 
prises a substantially cylindrical tread belt 16 compris- 
ing one or more superimposed tread plies 17 and 
extending outwards of central portion 5 of body ply 4; 
and a tread 18, which is anchored to tread plies 17 via 
the interposition of a cushion 19, and comprises two 
shoulders 20 (only one shown), each of which is con- 
nected by cushion 1 9 to a free end of a respective side- 
wall 15. 

As shown in Figure 1, each bead filler 12 is a com- 
posite filler comprising an extruded triangular filler ele- 
ment 21 located radially outwards of respective bead 
11, and an apex inner layer 22. Element 21 and inner 
layer 22 are made of similar but not necessarily identical 
material with a relatively high modulus of elasticity and 
a Shore hardness of generally over 80°; and inner layer 

22 is preferably defined by a calendered liner presenting 
a constant thickness of about 1-2 mm, and partially 
interposed between an apex of element 21 and respec- 
tive inner intermediate portion 6 of body ply 4. 

As shown in Figure 1 . each bead filler 12 also com- 
prises a reinforced apex outer layer 23 partially inter- 
posed between an apex of triangular filler element 21 
and outer upturned portion 7 of body ply 4. Outer layer 

23 presents a substantially constant thickness of the 
same order as that of body ply 4, and is reinforced inter- 
nally with wires or textile cords (not shown) extending in 
a direction forming a given angle with the cords (not 
shown) of body ply 4. 

Outer layer 23 extends outwards, in relation to 
respective bead 1 1 , to a lesser degree than inner layer 
22 and outer upturned portion 7 of body ply 4. More 
specifically, inner layer 22 forms an elastic cushion for 
supporting and connecting a free outer end of outer 
lay r 23 to inner intermediate portion 6 of body ply 4. 
For which purpose, inner layer 22 comprises a first end 
portion 24 interposed between the apex of element 21 
and inner intermediate portion 6 of body ply 4; an inter- 
medial portion 25 interposed between outer layer 23 
and inner intermediate portion 6 of body ply 4; and a 
second end portion 26 interposed between outer 
upturned portion 7 and inner intermediate portion 6 of 
body ply 4. 

Preferably, and as shown in Figure 2, both inner 
lay r 22 and outer layer 23 are preassembled to body 
ply 4, normally on a known building drum 27, prior to 
forming carcass 2 and turning up outer upturned portion 
7 of body ply 4, to simplify the manufacture of tire 1 and 
at the same time position bead filler 12 extremely accu- 
rately in relation to body ply 4. 

In tire 1 as described above, the addition of inner 
layer 22 provides, in an extremely straightforward, low- 
cost manner, for extending triangular filler element 21 
outwards in relation to the respective bead 11, thus 
eliminating any instability of element 21, and also for 



adjusting the elastic response of tire 1 to transverse 
loads with no substantial increase in weight. 

As regards the low cost of layer 22, it should be 
pointed out that layer 22 is not only a calendered layer, 

s and therefore much cheaper than a corresponding 
extruded element, but is also cheap and easy to apply 
by virtue, as stated, of the possibility of being preassem- 
bled to body ply 4 prior to forming carcass 2. Moreover, 
inner layer 22 also provides for further controlling the 

10 lateral deformability of the sidewalls of tire 1 by the addi- 
tion of layer 23, which would be difficult to apply in the 
absence of a cushioning layer, such as inner layer 22, 
capable of absorbing the fatigue stress generated 
between body ply 4 and the outer end of layer 23. 

15 

Claims 

1. A vehicle radial tire, the tire (1) being of the type 
comprising two bead portions (la), each in turn 
20 comprising an assembly (10) of a metal bead (11) 
and a bead filler (12); and a reinforced body ply (4) 
folded about said assembly (10) and comprising an 
inner intermediate portion (6) and an outer 
upturned portion (7); said bead filler (12) compris- 
es ing a triangular filler element (21) located radially 
outwards of the respective said bead (11); and 
being characterized in that said bead filler (12) is a 
composite filler (12), and also comprises an apex 
inner layer (22) presenting a relatively high modulus 
30 of elasticity; said inner layer (22) being partially 
interposed between an apex of the triangular filler 
element (21) and said inner intermediate portion (6) 
of the reinforced body ply (4). 

35 2. A tire as claimed in Claim 1, characterized in that 
said inner layer (22) presents a substantially con- 
stant thickness. 

3. A tire as claimed in Claim 1 or 2, characterized in 
40 that said inner layer (22) presents a thickness in the 

order of 1-2 mm. 

4. A tire as claimed in Claim 2 or 3. characterized in 
that said inner layer (22) is defined by a calendered 

45 liner. 

5. A tire as claimed in Claim 2, 3 or 4, characterized in 
that said inner layer (22) and said triangular filler 
element (21) are made of materials presenting sim- 

so ilar chemical-physical characteristics. 

6. A tire as claimed in one of the foregoing Claims 
from 2 to 5, characterized in that said inner layer 
(22) is a layer preassembled on to a surface of said 

55 reinforced body ply (4). 

7. A tire as claimed in any one of the foregoing Claims, 
characterized in that said bead filler (12) also com- 
prises a reinforced apex outer layer (23) partially 
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interposed between an apex of the triangular filler 
element (21) and said outer upturned portion (7) of 
the reinforced body ply (4). 

8. A tire as claimed in Claim 7, characterized in that s 
said inner intermediate portion (6) and said outer 
upturned portion (7) of the reinforced body ply (4) 
are located directly contacting each other to define 

a closed annular chamber (9) housing the respec- 
tive bead (1 1), the respective triangular filler ele- 10 
ment (21) and the respective inner (22) and outer 

(23) layers. 

9. A tire as claimed in Claim 7 or 8, characterized in 
that said outer layer (23) is an internally reinforced is 
layer. 

10. A tire as claimed in Claim 9, characterized in that 
said outer layer (23) presents a substantially con- 
stant thickness of the same order as the thickness 20 
of said reinforced body ply (4). 

11. A tire as claimed in one of the foregoing Claims 
from 7 to 10, characterized in that said inner layer 
(22) constitutes an elastic cushion for connecting 25 
an end of said outer layer (23) to said inner interme- 
diate portion (6) of the reinforced body ply (4). 

12. A tire as claimed in Claim 11, characterized in that 
said inner layer (22) comprises a first end portion 3d 

(24) interposed between the apex of the triangular 
filler lement (21) and said inner intermediate por- 
tion (6) of the reinforced body ply (4); an intermedi- 
ate portion (25) interposed between said outer 
layer (23) and said inner intermediate portion (6) of ss 
the reinforced body ply (4); and a second end por- 
tion (26) interposed between said outer upturned 
portion (7) and said inner intermediate portion (6) of 
the reinforced body ply (4). 
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